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DESCRIPTION 
FOLDING INFORMATION PROCESSOR 

TECHNICAL FIELD 

The present invention relates to a foldable mobile terminal such as a 
foldable portable telephone device, a notebook computer and or a PDA (Personal 
Digital Assistance), in which a first housing and a second housing are connected 
to each other to be supported so that they can freely be opened/closed. 

10 

BACKGROUND ART 

In a conventional foldable mobile terminal such as a foldable portable 
telephone device, a notebook computer, and or the like, a key input part is 
provided in a first housing, a display part formed of a liquid crystal display 

15 device is provided in a second housing, and the second housing is supported 
with respect to the first housing through a hinge and the like so as to be freely 
opened/closed. The foldable mobile terminal is used in a state in which the 
housings are oponod opened at the time of key input, and it can be carried in a 
state in which the housings are closed when it4s-not use d in use . 

20 Fig. 10 is an external view showing a conventional foldable portable 

telephone device 700 in a state in which second housing 702 is opono d open . In 
the conventional foldable portable telephone device 700, first housing 701 and 
second housing 702 are connected to each other through hinge portion 703 to be 
supported so that they can freely be opened/closed. First housing 701 includes 

25 ten keys 704 for inputting telephone number numbers and soft keys 705 in a- 
the same plane. Furthermore, first housing 701 has side face key 707 having a 
plurality of functions, that is, by pushing for a long time, turning on/off power 
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supply, inputting start or end of phone conversation, and further switching 
displays. 

Herein, soft keys 705, which are controlled by a control part (not shown) 
mounted in the first housing, disposed immediately below soft key icons 710 
5 displayed on display part 708 of the second housing so that soft key icons 710 
and soft keys 705 are in one-to-one correspondence. By pushing soft key 705 
located nearest to soft key icon 710, a function specified by the soft key icon is 
allowed to operate. 

Fig. 11 is an external view showing the above-mentioned conventional 

10 foldable portable telephone device 700 in a state in which second housing 702 is 
closed. Second display part 711 is provided at the outside of second housing 
702 and can display the time, received telephone number, or the like, even in a 
state in which second housing 702 is closed. Furthermore, by pushing side 
face key 707 with second housing 702 closed, contents to be displayed on the 

15 second display part 711 can be switched. Note here that specific examples of a 
conventional notebook computer or PDA are not shown but they have 
substantially the same configuration as mentioned above. 

The basic way of using these conventional foldable mobile terminals is- 
has been to perform key input in a state in which second housing 702 is opened . 

20 open . The use of the conventional foldable mobile terminals in a closed state 
was limited to watching the displayed time, and the like. Therefore, in a state 
in which second housing 702 is closed, more highly complicated key input, for 
example, input for allowing certain functions of the foldable mobile terminal to 
operate, may not be able to be carried out. 

25 Furthermore, Japanese Patent Unexamined Publication No. 2003- 

110675 discloses an example of a portable telephone with a slidable lid having a 
configuration capable of operating soft keys with a lid closed. This portable 
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telephone with a slidable lid is provided with a display part and soft keys on the 
outer surface of the lid and the lid is allowed to slide on a main body having ten 
keys. In order to apply this structure to a foldable mobile terminal as shown in 
Fig. 10 in which second housing 702 is opened/closed by rotating it at a hinge 
5 portion, soft keys are added to the outer surface of the second housing 702. 

SUMMARY OF THE INVENTION 

The present invention provides a foldable mobile terminal capable of 
carrying out a more highly complicated key input, for example, carrying out 
10 input for operating certain functions even in a state in which a housing is 
closed. 

The foldable mobile terminal of the present invention includes an 
external display part that can be viewed in a closed state and a side face key on 
a housing of the foldable mobile terminal. When a soft key icon is displayed on 
15 the external display part, the side face key is used as a soft key corresponding 
to the soft key icon. 

Furthermore, according to the foldable mobile terminal of the present 
invention, on the external display part, together with the displayed soft key 
icon, position information showing a position of the side face key corresponding 
20 to the soft key icon is displayed. 

Furthermore, according to the foldable mobile terminal of the present 
invention, a plurality of side face keys are provided, and an entire layout of the 
side face keys and a position of a corresponding side face key are displayed as 
position information of the side face key to be displayed on the external display 
25 part. 

Furthermore, the foldable mobile terminal of the present invention is 
characterized mainly in that an operation type of the side face key is displayed 
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together with the position information of the side face key to be displayed on 
the external display part. 

Furthermore, in the foldable mobile terminal of the present invention, 
different display forms are displayed between a soft key to be used by pushing 
5 for a long time and a soft key to be used by pushing for a short time as the 
operation type of the soft key to be displayed on the external display part. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an external view showing a foldable portable telephone device 
10 in accordance with a first exemplary embodiment of the present invention. 

Fig. 2 is an external view showing the foldable portable telephone 
device according to the first exemplary embodiment . 

Fig. 3 is a sectional view showing the foldable portable telephone device. 
according to the first exemplary embodiment . 
15 Fig. 4 is a block diagram showing the foldable portable telephone device, 

according to the first exemplary embodiment . 

Fig. 5 is a flowchart showing a controlling operation of the foldable 
portable telephone device according to the first exemplary embodiment . 

Fig. 6 is an external view showing a foldable portable telephone device 
20 in accordance with a second exemplary embodiment of the present invention. 

Fig. 7 is an external view showing the foldable portable telephone 
device according to the second exemplary embodiment . 

Fig. 8 is view showing a state in which soft key icons are displayed on 
an external display part of a foldable portable telephone device in accordance 
25 with a third exemplary embodiment of the present invention. 

Fig. 9 is view showing a state in which soft key icons are displayed on 
an external display part of a foldable portable telephone device in accordance 
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with a fourth exemplary embodiment of the present invention. 

Fig. 10 is an external view showing a conventional foldable portable 
telephone device in an open state . 

Fig. 11 is an external view showing the foldable portable telephone 
5 device of Fig. 10 in a closed state . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the present invention, a housing of a foldable mobile terminal 
includes an external display part that can be viewed in a closed state and side 

10 face keys. On the external display part, soft key icons are displayed. The side 
face keys are used as soft keys corresponding to the soft key icons. Then, on 
the external display part, together with the soft key icons, position information 
showing the position of the corresponding side face key is displayed. 

Furthermore, the housing includes a plurality of side face keys. The 

15 position information of the side face keys is displayed by the entire layout of the 
side face keys and the positions of the corresponding side face keys. 
Furthermore, operation types of the side face keys used as the soft keys are also 
displayed. The soft key used by pushing for a long time and the soft key used 
by pushing for a short time are displayed in a different way, thus making it 

20 easy to grasp the method of operating the side face keys. 
(FIRST EXEMPLARY EMBODIMENT) 

Fig. 1 is an external view showing foldable portable telephone device 
100 in a state in which housings are oponod open in accordance with a first 
exemplary embodiment of the present invention. In a- the foldable portable 

25 telephone device 100, first housing 101 and second housing 102 are connected to 
each other through hinge portion 103 to be supported so that second housing 
102 can freely be opened/closed in the vertical direction with respect to first 
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housing 101. 

First housing 101 includes ten keys 104, soft keys 105 and microphone 
106 functioning as a telephone transmitter in the same plane. Three side face 
keys 107 are arranged on a side face at a_front of first housing 101. Second 
5 housing 102 includes display part 108 formed of a liquid crystal display device 
and loudspeaker 109 functioning as a telephone receiver. 

When a middle side face key of three arranged side face keys 107 is 
pushed for a time longer than a predetermined time, the power supply of 
foldable portable telephone device 100 is turned on. When the power supply is 
10 tufted rturned on, display part 108 displays a menu of functions capable of being 
operated and soft key icons 110 at the lower part of the menu. When soft key 
105 located nearest to each of soft key icons 110 is pushed in a state in which 
second housing 102 is opened open , a function corresponding to the displayed 
soft key icon 110 starts to be operated. Herein, the functions corresponding to 
15 soft key icons 110 are any of "submenu", "selection" and "return." 

Fig. 2 is an external view showing foldable portable telephone device 
100 when second housing 102 is closed. Second display part 111 that is an 
external display part is provided on the outer surface of second housing 102. 
When the power supply of foldable portable telephone device 100 is turned on, 
20 second display part 111 displays the time and displays soft key icons 112 on the 
lower part of below the time. 

In a state in which second housing 102 is closed, since soft key icons 112 
and side face keys 107 are disposed so that they are in one-to-one 
correspondence, when side face key 107 located nearest to soft key icon 112 that 
25 is intended to be operated is pushed, an operation of the function specified by 
the pushed soft key icon 112 starts to be operated. 

Fig. 3 is a schematic sectional view showing foldable portable telephone 
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device 100 in accordance with the present invention. First housing 101 houses 
main body substrate 113. Ten keys 104, soft keys 105 and microphone 106 are 
mounted on main body substrate 1 13. Furthermore, side face key- keys 107 ie- 
are also mounted on main body substrate 113. The respective key input parts 
5 are mounted on main body substrate 113 concontratodly in a concentrated 

arrangement . Side face key -keys 107 io protruded protrude from the side face 
of housing 101 and it-can be pushed from the outside. 

Furthermore, opening/closing detection part 114 using a Hall device 
and or the like is mounted on main body substrate 113 and detects that 

10 permanent magnet 118 provided in second housing 102 approaches. 

Furthermore, radio control part 115, entire control part 116, voice processing 
part 117, and the like, are provided on main body substrate 113, respectively, 
and realize functions of the portable telephone device. 

Second housing 102 includes display part 108, loudspeaker 109 and 

15 permanent magnet 118 for detecting opening/closing states at the side facing 
first housing 101. Furthermore, on the external surface of second housing 102, 
second display part 111 that is an external display part is provided. Display 
part 108 and second display part 111 are coupled to each other with rectangular 
U-shaped flexible printed board 119 and they are disposed with back light 120 

20 sandwiched therebetween. 

Driver circuit 121 drives display part 108 and second display part 111. 
Loudspeaker 109, display part 108, second display part 111 and back light 120 
of second housing 102 are connected to main body substrate 113 with flexible 
substrate 122 whose tip part is divided, and are controlled by entire control part 

25 116 provided on main body substrate 113. 

Fig. 4 is a schematic block diagram of foldable portable telephone device 
100 in accordance with the present invention. In Fig. 4, first housing 101 and 
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second housing 102 are shown by broken lines, respectively, and each function 
block housed therein is shown. First housing 101 houses radio control part 
115, entire control part 116, voice processing part 117, ten keys 104, side face 
keys 107, microphone 106, opening/closing state detection part 114 and storage 
5 part 127. 

Storage part 127 stores various data such as soft keys icons, data of 
position information of the side face keys, operation type of the side face keys, 
and the like, in addition to a control program for entire control part 116. When 
a predetermined side face key 107 is pushed for a time longer than a 

10 predetermined time and battery of power supply from a battery (not shown) is 
supplied to entire control part 116, entire control part 116 operates radio 
control part 115, transmits/receives control signals intermittently with respect 
to a base station of ^portable telephone network (not shown) by the use of 
transmitting part 124, receiving part 125 and antenna 126, and enter e nters 

15 into a standby mode for receiving. 

When atelephone call is received from an other another p ortable 
telephone device, voice processing part 117 outputs an incoming call sound to 
loudspeaker 109. When conversation starts, voice processing part 117 
transmits voice from microphone 106 and outputs the received voice of a person 

20 on the other line from loudspeaker 109. 

Second housing 102 houses display part 108 and second display part 
111 that is an external display part in a way in which they are coupled to driver 
circuit 121. Furthermore, second housing 102 houses loudspeaker 109. 
Entire control part 116 detects an opening/closing state of second housing 102 

25 by opening/closing state detection part 114. Driver circuit 121 displays a menu 
and soft key icons on display part 108 when second housing 102 is open. 
Driver circuit 121 displays the time and soft key icons on second display part 
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111 when second housing 102 is closed. 

Fig. 5 is a flowchart showing a controlling procedure based on the 
opening/closing state of the housing of soft keys in foldable portable telephone 
device 100 in accordance with the present invention. In Fig. 5, when the power 
5 supply of foldable portable telephone device 100 is turned on (Step Si), entire 
control part 116 detects the opening/closing state of the second housing bv^via 
opening/closing detection part 114 (Step S2). When second housing 102 is 
open, a menu showing functions that can be selected are displayed and soft key 
icons 110 are displayed at the lower part of the menu (Step S3). 

10 Then, when soft key 105 of first housing 101 is pushed (Step S4), an 

operation of a function shown in soft key icon 110 corresponding to pushed soft 
key 105 starts (Step S5). When the operation ends, an opening/closing state of 
second housing 102 is detected. When second housing 102 io continued 
continues to be open (Step S2), menu and soft key icons 110 are displayed on 

15 display part 108 again and the following operations similar to those mentioned 
above are carried out. 

In Step S2 of Fig. 5, when it is detected that second housing 102 is 
closed, the display on display part 108 is deleted, and the time is displayed on 
second display part 111 that is an external display part and soft key icons 112 

20 are displayed at the lower part of below the time (Step S6). When side face key 
107 is then pushed, an operation of a function shown in soft key icon 112 
corresponding to pushed soft key 107 starts (Step S5). 

As mentioned above, foldable portable telephone device 100 in 
accordance with the present invention displays soft key icons 112 on second 

25 display part 111 when second housing 102 is closed, and side face keys 107 are 
used as soft keys. Therefore, when the second housing is closed, it is possible 
to carry out complicated key input, for example, input for starting an operation 
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of a certain function that could not be carried out in a conventional technique. 

Furthermore, since side face keys 107 together with ten keys 104 are 
mounted on main body substrate 113 in first housing 101 so as to be used as a 
soft key, unlike the already described Japanese Patent Unexamined Publication 
5 No. 2003-110675, it is not necessary that soft keys and sprinted board are 

added to the second housing in addition to key operation pa^t- parts such as the 
ten keys in the first housing. 
(SECOND EXEMPLARY EMBODIMENT) 

Fig. 6 is an external view showing horizontal rotating type foldable 
10 portable telephone device 200 that is ajbldable mobile terminal in accordance 
with a second exemplary embodiment of the present invention. Foldable 
portable telephone device 200 includes first housing 201 and second housing 
202 connected to each other at rotation axis 203. Foldable portable telephone 
device 200 can be folded by rotating second housing 202 horizontally as shown 
15 by an arrow A on first housing 201. 

First housing 201 includes ten keys 204, soft keys 205 and microphone 
206 en-in the same plane. On the right side surface of the first housing 201, 
side face keys 207 are provided. The reason why side face keys 207 are 
provided on the right side surface of the first housing is that the front side 
20 surface of the first housing 201 is provided with connector 211 for charging, so 
that side face keys 207 cannot be disposed on the front side surface. Second 
housing 202 includes display part 208 and loudspeaker 209 en-in the same 
plane. 

When the power supply of foldable portable telephone device 200 is 
25 turned on, display part 208 displays a menu of functions that can be selected 
and displays soft key icons 210 at the lower part of the menu. When soft key 
205 of first housing 201 is then pushed, a function corresponding to soft key 
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icon 210 starts to be operated. 

Fig. 7 is an external view showing foldable portable telephone device 
200 in a state in which second housing 202 is rotated horizontally to be folded 
on first housing 201 in accordance with the second exemplary embodiment of 
5 the present invention. Display part 208 of second housing 202 displays the 
time and soft key icons 212 and displays an entire layout of side face keys 207 
and position information 213 of the side face key next to respective soft key 
icons 212. 

Since in foldable portable telephone device 200, three side face keys 207 
10 are arranged in the longitudinal direction on the right side surface of first 

housing 201, next to each soft key icon 212, three square frames are drawn and 
the inside of the frame of the position corresponding to side face key 207 is 
colored in black so as to display position information 213 showing the entire 
layout of the side face keys and the position of individual side face keys. In 
15 Fig. 7, a position display in which an uppermost box of the three square frames 
is colored in black shows a soft key located at the uppermost part among the 
three soft keys 207. 

A position display in which a middle box of the three square frames is 
colored in black shows a side face key located in the middle among side face 
20 keys 207. A position display in which a bottom box of the three square frames 
is colored in black shows a side face key located at the bottom among side face 
keys 207. 

In foldable portable telephone device 200, although side face keys 207 
are not disposed near soft key icons 212, an operator can input operate a soft 
25 key without confusing c onfusion by referring to position information 213 of the 
side face keys shown next to soft key icons 212. When the operator pushes side 
face key 207 of first housing 201, a certain operation of the function of the soft 
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key icon corresponding to the pushed side face key starts. 
(THIRD EXEMPLARY EMBODIMENT) 

Fig. 8 is a view showing a state in which soft key icons, position 
information and operation types of side face keys are displayed on second 
5 display part 311 of a_foldable portable telephone device 3©0-in accordance with 
a third exemplary embodiment of the present invention. Fig. 8 shows three 
soft key icons 312, 313 and 314 and next to each soft key icon, three frames 
showing an entire layout of the soft keys and position information 315 in which 
the position of the corresponding side face key is colored in black. 

10 Then, next thoroto to the soft key icons , upward and downward arrow 

316, double circle (©) 317 and circle 318 (O) are shown, respectively, which 
show operation types of the soft keys. Herein, upward and downward arrow 
316 means that the side face key 307 that servos as a corresponding to soft key 
icon 312 is a key to be moved upwardly and downwardly. Double circle 317 

15 means that the side face key 307 -corresponding to soft key icon 313 is a key to 
be pushed for a time longer than a predetermined time, and circle 318 means 
that the side face key 307 -corresponding to soft key icons 314 is a key to be 
pushed only for a short time. Since the operation types of the side face keys 
307-are displayed in this way, an operator obtains can obtain information on 

20 how to operate the side face key 307-that serves as a-soft key- keys and can carry 
out soft key input without confu s in g confusion . 

In Fig. 8, for description, position information and operation types of 
side face keys are displayed by different drawings, respectively. However, 
position information and operation types may be displayed by one drawing with 

25 different colors by the use of drawings and colors in a way in which a 

corresponding box of the position information is colored in red to show a long 
long-duration p ush key and a corresponding box of the position information is 
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colored in black to show a shefft- short- duration push key. 
(FOURTH EXEMPLARY EMBODIMENT) 

Fig. 9 is a view showing a state in which soft key icons and position 
information are displayed on second display part 411 of a_foldable portable 
5 telephone device 400-in accordance with a fourth exemplary embodiment of the 
present invention. In the fourth exemplary embodiment, positions of the side 
face keys used as soft keys are shown by numerical references instead of 
figures. In the upper stages- portions at the right side of soft key icons 412, 413 
and 414, numerical references "1", "2" and "3" showing the positions of the soft 
10 keys are displayed, respectively. In the lowe r stages portions , abbreviation 
abbreviations showing operation types of the keys are displayed, respectively. 

In Fig. 9, "U/D" means up/down and means an operation of moving 
upward and downward, "L" means an operation of pushing for a time longer 
than a predetermined time and "S" means an operation of pushing for only a 
15 short time. An operator can read soft key icons, position information and 
operation types in a state in which the second housing is closed and can carry 
out soft key input withou t confusin g confusion . 

Note here that display of position information or operation type is not 
limited to the above-mentioned examples, and other icons, picture writings, and 
20 the like, may be used or black dots may be-m*fc provided . Furthermore, the 
method of folding the foldable mobile terminal may be folding methods other 
than those Bet-shown in the above exemplary embodiments, for example, a 
method in which a second hosing housing slides in the vertical direction on a 
first housing. 

25 As mentioned above, the foldable mobile terminal in accordance with 

the present invention shows position information of side face keys 
corresponding to soft key icons together with the soft key icons. Therefore, 
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even when the side face keys are not located in the immediate vicinity of the 
soft key icons, by the position information of the side face keys, an entire layout 
of the side face keys and positions of the corresponding side face keys can be 
grasped intuitively. Thus, it is possible to surely input reliably operate soft 
5 keys also in a case where a housing is folded. 



INDUSTRIAL APPLICABILITY 

As mentioned above, the present invention can be applied to avoidable 
mobile terminal such as fordablo a foldable portable telephone device, a. 
10 notebook computer, a_PDA, and-or the like capable of carrying out complicated 
key input to some extent by using side face keys even in a state in which a 
housing is closed. 

Furthermore, the present invention can be applied to a foldable mobile 
terminal in which side face keys are not disposed in the immediate vicinity of 
15 displayed soft key icons. 

Furthermore, the present invention can be applied to a foldable mobile 
terminal in which operation types of the soft keys are different from each other, 
for example, a long -long-duration p ush key and a shert -short-duration p ush key 
are mixed. 
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ABSTRACT 

A foldable mobile terminal is_capable of carrying out more highly 
complicated key input such as key input for operating a certain function even in 
a state in which a housing is closed. This foldable mobile terminal includes a 
first housing and a second housing connected to each other to be supported so 
that they can freely be opened/closed. This foldable mobile terminal includes 
an external display part that can be viewed in a closed state on the first housing 
or the second housing and a side face key on a side face of the first housing or 
the second housing. When a soft key icon is displayed on the external display 
part, the side key is used as a soft key corresponding to the soft key icon. 



